Synthesis of [70]
NCMA. 4,5-Bis(butoxycarbonyl)benzocyclobutene (122 mg, 0.400 mmol) and C 70 (300 mg, 0.357 mmol) were dissolved in o-dichlorobenzene (60 mL) in a 200 mL round bottom flask. The solution was degassed, substituted by Ar and then heated at 220 ºC for 38 h in a closed system. After cooling to room temperature, the reaction mixture was charged on a silica gel column. The unreacted C 70 , the corresponding mono-adduct ([70] NCMA), and multi-adducts were separated by the column chromatography with toluene/hexane (v/v = 1/1) and then toluene as eluents. A total 222 mg of [70] NCMA as a regioisomer mixture was obtained (yield 54.4%) and 61.9 mg of C 70 (20.6 %) was recovered.
Separation and purification of [70]NCMA isomers.
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Theoretical calculations
All calculations were carried out using the Gaussian 09 program. 
GISAXS and GIWAXS
Samples were prepared by spin-coating the PCDTBT:fullerene solution on the ITO/PEDOT:PSS substrate as conducted in the PSC device fabrications. GISAXS and GIWAXS measurements were conducted at the SPring-8 on beamline BL46XU. For the GISAXS measurements, the sample was irradiated at a fixed incident angle on the order of 0.12º through a Huber diffractometer with an X-ray energy of 8.000 keV (X-ray wavelength λ and sum of the mobilities of charge carriers via:
where A is the sensitivity factor, e is the elementary charge of electron, φ is the photo-carrier generation yield (quantum efficiency), N is the number of absorbed photons per unit volume, and Σµ is the sum of mobility for the negative and positive carriers. For the sample preparations, fullerene single component films were formed on quartz substrates. the excitation of the blend films at 450 nm showed no emissions, suggesting the hot excitons generated in the PCDTBT domain were also quenched by the fullerenes. The fullerene domains were also excited with this higher-energy light, but the emissions from fullerenes were not observed owing to the intrinsic low quantum efficiency. 
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